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IMPACT ANALYSIS - NEWUA RILDA

CANYON SPRINGS

West.Appa Coal Company recently acquired coalrlease rights to
the Helco Mine property located in Rilda Canyon; Emery County,
Utah (See Plate 1). Located on the eastern side of East Mountain
in Huntington Canyon, - Rilda Canyon has ©been the =site for
_devélopment of four mines, none of which are currently operating.
As required by the State of Utah Division of 0il, Gas, and Mining,
prior to development of coal resources in the Ri;da Canyon area,
environmental issues must be addressed, impacts from mining to tﬁe
environment projected, and mitigation measures developed. or
primary concern to West Appa Coal Cbmpany is the proximity of
proposéd mining activities in Rilda Canyon to the Rilda Canyon
Springs which currently serve as the primary culinary water source
to the North Emery Water Users Association (NEWUA), serving some

630 connections.

The scope of this report is to address the source of water to
the NEWUA's Rilda Canyon Springs and potential impacts to said
springs, and to discuss the status of proposed mitigation measures

currently under investigation.




Of prime importance in understanding the source of waters
issuing from the Rilda Springs is an understanding of geology in
the area and the interaction of groundwater movement with geologic
features. Plate 1 illustrates surficial geologic formations of
the Rilda Canyon area and adjacent canyons to the north ineluding
Mill Fork Canyon and Little Bear Canyon. As illustrated on Plate
1, approximately Seven different .geologic types, pPrimarily
.cretaceous in age, are exposed within the Rilda, Mill Fork and
Little Bear drainage basins; the Flagstaff Limestone formation
Tlimestone Wwith minor amounts of sandstone, shale, and volecanic
ash), the North Horn formation (variegated shales with sandstone
and freshwater limestone), the Price River formation (sandstone
interbedded with shale and conglomerate); the Castle Gate
Sandstone, the Blackhawk formation (sandstone, shale, and coal),
the Star Point Sandstone (deltaic and beach deposits), and the
Masuk Shale member of the Mancos Shale (marine in origin). of
importance to West Appa Coal Company are the Hiawatha and Blind

Canyon coal seams which 1lie near the base of the Blackhawk

formation.

The predominant faulting pattern consists of north-south
trending fault zones. Signifiecant faulting and fracturing have
occurred throughout the Wasatch Plateau region. Immediately to

the west of Rilda, Mill Fork, and Little Bear canyons lies the



Joes Valley fault zone, the most extensive of the fault zones in
the Wasatch Plateau field. TQ the east and actually traversing
Huntington and Rilda Canyon creeks atftheir confluence lies the
Pleasant Valley fault =zone. According to Doelling (1972),
displacements of as much as 2000 to 2500 feet have occurred in the
Joes Valley fault zone, and displacements of as much as 1500 feet

have been noted along the Pleasant Valley fault zone.

Although no major faults have been identified to exist within
the Rilda Mine permit area, structural changes whiéh have occurred
aroﬁnd the mine ﬁermit area have resulped in significant
fracturing within sandstong zones of the various formations, as
evidenced by Jjointly patterns in exposéd sandstone along the
northern slope of Rilda Canyon. Also as evidenced by the exposed
sandstone in Rilda Canyon, thefe appears to be no evidence of
displacement in the formations within Rilda Canyon, which is
further evidence that significant faults do not exist within the

mine permit area.

Springs throughout the area appear to be surfacing primarily
above and below the Blackhawk formation} with one noteworthy
exception which will be subsequently discussed. A survey of
springs has been conducted within and adjacent to the Rilda Mine
permit area. Plate 1 illustrates the location of all springs
(with regard.to geologic formation) found during the survey. As
noted from Plate 1, with the exception of the "Side Canyon
Spring", (a developed NEWUA spring located in Rilda Canyon), all
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springs either issue from the Price River, North Horn, or
Flagstaff formations overlying the Blackhawk formation or from the

Starpoint Sandstone which underlies the Blackhawk formation.

Field observation in mines located in the Wasatch Plateau
coal field have shown that typically only a limited amount of
subsurface water is found in the Blackhawk formation. It has also
been found that in general faults in the Blackhawk formation do
not yield significant quantities of water since the nature of the
Biackhawk.material (fine textured) is such that fracture or fault
systems have sealed and §hus remained relatively impermeable.
Noteworthy exceptions to this Phenomenon have occurred within
mines when a tension crack has formed as a result of folding or
buckling in the formation, resulting in a gap which is not so

readily sealed.

Although no significant north-south trending faults are known
to exist in the Rilda Canyon area west of the Pleasant Valley
fault zone, other physical features in the area such as the
general orientation of the ma jor springs issuing from the Star
Point sandstone in the Rilda, Mill Fork, and Little Bear canyon
bottoms, and the delineation and orientation of side canyons to
Rilda, Mill Fork, and Little Bear canyons in the vicinity of these
significant canyon botton springs indicate the existence of a
north-south trending fault which pessibly reduces to simply a

fracture zone with no displacement at its southern edge in Rilda




Canyon. As illustrated on Plate 'y major springs issue from the
Star Point sandstone in Rilda, Mill Fork, and Little Bear canyons.
Another noteworthy .feature is the occurrence of significant north-
south trending side drainage channels at or somewhat upstream from
the 1location of each spring in each canyon. Sueh a direct
delineation and orientation from canyon to canyon of side drainage
channels with the springs is certainly not natural and is probably
structurally related to a fault or significant fracture system.
Such a faulting system is present in the Star Point sandstone near
Little Bear spring as identified by field observations by the U.S.
Forest Service and Vaughn Hansen Associates. From an examination
of surficial geologic features uynder a stereoscope, it appears:
that the fault systeml can be traced into Mill Fork Canyon as
evidenced by a Sloughing zone near the mouth and directly in line

with the side drainage channel from the south.

To verify the existence or extension of the fault or fracture
zone into Rilda Canyon from Mill Fork Canyon, a subsurface
geotechnical technique known as Very Low Frequency analysis (VLF)
was used. Two transects were run in an east west direction across
the Rilda Springs area, one along the northern road which bypasses
the springs and one along the road bypassing the springs to the
south. In both transects, a significant subsurface anomolous
.condition was encountered in the vicinity of the springs and

directly in line with the north and south side canyons.
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A plan view of the NEWUA Rilda Canyon spring collection
system is illustrated on Plate 2. As illustrated on Plate 2, at
the junction box the system separates into a spring collection
system'located primarily on the north side of Rilda Creek and a
spring collection system located on the south side of Rilda Creek.
In addition to the springs 1located in the canyon bottom, one
spring has been developed in the side canyon to the south

(referred to as the Side Canyon Spring).

Reference to the spring collection areas has been segregated
in accordance with the ability to segregate water quality sampling'
within the spring area. As noted on Plate 2, there are several
spring collection points (perforated pipes) within each of the
North and South spring collection areas. However, water quality
samples for the North and South spring collection areas can only
be obtained from their respective discharge pipes into the
junction box. Therefore, water quality samples are composite
samples of the various collection points within each spring
collection area, Located near piezometer R-4 on the pipe line to-
the Side Canyon Spring is a valve which directs water from the
Side Canyon Spring into a clean out line which discharges into the
adjacent drainage channel. This allows segregation of sampling

between the Side Canyon Spring and the South Springs collection

area.




Quantity

As related by personnel of NEWUA, the principal producing
spring in Rilda Canyon is located behind the concrete cutoff wall
in the North 'Springs collection area. In support of the above
statement, spring flow data collected from September 14, 1982 to
December 7, 1982 indicate that currently from 78 to 85 percent of
the total combined flow from NEWUA's Rilda Canyon Springs is
derived from the North Spring collection area. It should be noted
however, that NEWUA feels that the South Spring collection systen
has been rendered less effective by the penetration of roots from
Phreatophytes into the collector zones and NEWUA is anticipating
redeveloping the South Springs area in the summer of 1963.
Therefpre, the above percentage figures will change if
redevelopment of the South Springs collection area proves

successful.

As evidenced by the 1location of the principal spring, the
posifioning of the concrete cutoff wall, and the positioning of
the pepforated pipe collection system behind the cutoff wall, the
Source of water for the principal spring is from the north. The
prineipal spring is directly in line with the north south trending:
fracture zone identified by the VLF analysis. Therefore, the
primary source of water for the Rilda Springs area is from the

north via the fractured zone of the Star Point sandstone.

The seasonal distribution of the monthly average flow from

all NEWUA'S Rilda Canyon Springs is compared with the seasonal




distribution of stream flow of Huntington Creek in Figure 1.
Since daily flow records are not maintained on Rilda Springs, 1t
is difficult to estimate the exact lag time between the time when
surface streamflow of Huntington Creek is at its peak and when the
flow from Rilda Springs is at its peak. However, a comparison of
the bar graph and curve illustrated on Figure 1 shows a rapid
response of springflow to surface streamflow conditions, probably
less than 15 days. As indicated previously, it is felt that all
three major springs in Little Bear, Mill Fork, and Rilda canyons
are supplied by the same fault and/or fracture system. Such rapid
response by the springs to snowmelt runoff conditions would tend
to indicate that the fracture system at some peint to the north
ties into and receives direct recharge frém surface streamflow,

possibly from Huntington Creek.

e c u R ings

As an aid in determining groundwater characteristics in the
vicinity of Rilda Springs, five piezometers (referred to as R-1
through R-5) were installed within and surrounding the springs
area (see Plate 2). From these five piezometers, the direction of
groundwater movement and the spatial variation of groundwater
quality in the springs area have been defined. Illustrated on
Plate 3 is the piezometric contour (lines of equal groundwater
table elevation) of the Rilda Springs area as determined from data
obtained on October 15, 1982. As illustrated on Plate 3, the
general direction of groundwater movement (as determined by

drawing the flow path perpendicular to the groundwater contour
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lipaé) is to the east or down the canyon with flow generally from

. the mountaina converging towards the creek bottom.

From the piezometric contour map several significant points
beeowe apparent with regard to Rilda Creek in the vieinity of the ,£! 
springs. In general, one would expaect groundwater to be floiing
toward and recharging ecreek flows glong its entire reﬁch.
However, above the spring area the stream is acfually 1loosing
water to the groundwater system as evidenced by thu fact that the
water surface elevation at piegometer R-3 is some 11 feet below
the streambed at its nearest point. This phenomenorn is due elither
to the existence of a fraoture zone beneath the ocreek or a
significant highly bermeable gravel bed beneath the creek whioh is
able to drain inflowing waters from either the creek or
grouﬁdwater system fast enough to prevent complete saturation of
. the ﬁverlying alluvial deposits. In this situation it is felt
thgtsthe later bossibility is the case since subsequent VLF work
revesled ne significant anomalous subsurface conditions iparallel
to the stream and since a coarse water bearing gravel bédiwas
eneouﬂtered at a depth of from 35 to 40 feet beleow ground supface

(23 to 28 feet below the stream channel bottom) at plezometer R-3.

As the intersection of the north-south trending 'fracture
system with the Rilda Creek chénnel is approached, the groundwater
surféne elevatibn graduaily 'approach?s- the stream channel
elevation. 4t the intarsection of the fracture avetel with the

stream channel which is the loeation of the prinecipal prcduoing
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spring area, the groundwater surface elevation has intersected the

stream channel, with the creek receiving water rather than loosing
through-this reach. Surfacing of the gfogﬁdwater at this poinf
could be due to one of two possible coﬁditions: 1) The large
inflow from the north may be to great for the gravel drain to
handle, creating in essence a condition where the "groundwater
reservoir™ overflows simply because more water has been poured
into the system than the system c¢an handle, or 2) A physical

disruption in the gravel drain may be present as the result of the

. fracture system at this location. This physical disruption may

create in essence a barrier or dyke to subsurface flow through the

gravel bed, forcing the water to surface.

Below the spring area, the stream again loses water to the
gravel drain beneath. At piezometer k-1 below the spring area the
water surface elevation is some four feet below the nearest stream

channel bottom elevation.

Flow within the coarse gravel drain below the stream channel
is directly tied into surface stream flow. Between September 24,
1982 and Octﬁber 15, 1982 the water surface elevation Ain
piezometer R-3 dropped only 0.7_feet with the creek still flowing
on October 15. By December 6,41982 the creek had dried up above
the springs and the water level had fallen in piezometer R-3 below
the bottom of the piezometer (a fall of at least T feet between

October 15 and December 6).

11




Groundwater Quality

Water quality samples were collected from each of the five
piezometers and from each of the three: Spfing collection areas
illustrétqd on Plate 2 in order to define quality characteristics
and variation of groundwaters within the Rilda Springs area.

While still accessible prior to the 198241983 winter séason, water

qualify samples were collected from each of the above designated

sites on September 16, 1982, October 15, 1982, and December 6,
1982. All quality data obtained to date are contained in Appendix

A.

As indexed by the major cations (calcium, magnesium,
potassium, and sodiuh) and anions (bicarbonate, chloride, and
sulphate) there appears to be two distinet classes of groundwater
(primafily defined by sulphate concentrations) within the Rilda
Springs area. Illustrated on Figures 2,-3; and 4 are the percent
reacting values for major cations and anions for the five
piezometers and three spring collection areas as determined from
sémpleé co;legted on September 16, October 15, and December 6,
1982,'respectively. As illustrated onvthese figures, there are
two ‘distinet groupings of ‘data from the various sources with
regard to sulphate concentrations and ‘total dissolved solids (TDS)
concentrations. In general, the Side Canyon Spring, the south
Springs dollection zone, and piezometer R-4 contain gpoundwaters
higher in TDS and sulfaterconcentrations than the North Springs

collection zone, piezometer R-2, and piezometer R-5.

12
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Differences in the above referenced groupings of data reflect
differenceé in the groundwater source or the origin of groundwater
for the various springs issuing within the Rilda Springs area.
The Side Canyon Spring is located at or near the base of the
Blackhawk formation. The higher sulfate concentrations and TDS
concentrations from this spring are characteristic of waters
associated with the Blackhawk formation due to the presence of
shales within vthe formation from which higher sulfate and TDS
conceﬁtrations are derived. The similarity 'in water quality
between the Side Canyon Spring and the South Springs.eollection
area would indicate that South Springs waters are also primarily
of Blackhawk origin. The slightly better quality of South Springs'
water over the Side Canyoh Spring water indicates that some of the
South spring water is derived from ﬁaters moving within the

fracture zone of the Star Point Sandstone.

As illustrated by TDS concentrations on Figures 2, 3, and &,
waters issuing from the North Springs collection area are of a
better water quality than waters from the Side Canyon and South
Springs collection areas. As discussed previously, waters issuing
from the North Springs originate priﬁarily from water moving
within the fraqture systems of the Star Point Sandstone and are

not derived from the Blackhawk formation.

16



Cgor

As indicated on Plate 1, the proposed Rilda Mine will be
located on the south side of Rilda Canyon, Therefore, excluding
disturbance from surface facilities, any impact to the Rilda
Springs due to coal extraction from the Blackhawk formation will
occur from the south. Entries to the mine will be near the old
Helco Mine portal located approximately 500 feet northeast and at

approximately the same elevation as the Side Canyon Spring.

Based on water quality and piezometric contour data
previoﬁsly discussed, only the South Springs area and Side Canyon
Spring are recharged from the Blackhawk formation to the south.
These springs currently provide approximately 20 pércent of the
total flow from the NEWUA developed springs in Rilda Canyon. As
indicated previously, this figure may change if NEWUA pursues

Plans to redevelop the South Springs collection area.

As coal beds to the south are removed and drainage patterns

within the Blackhawk formation altered due to mining, recharge

from the south to the Side Canyon Spring will be essentially.

eliminated, thereby eliminating the spring, and recharge to the

South Springs collection area will be greatly reduced.

Additional impact to the South Springs collection area will

result from proposed surface facilities associated with the mine,

17




which will be located near the canyon bottom immediately south of
the mine portal area. As currently proposed, the mine access road
will be 1located on top of the South Springs.'collection area.
Drainage facilities will be installed in the South Springs area to
dewater the zone beneath the road to insure a stable foundation.
Water from the subsurface drains will Se discharged back into the

creek.,

As long as required surface protection zones are maintained
around the North Springs collection area, no impacts are
anticipated to the North Springs. Required spring protection
zones .are presented in the "Utah Public Drinking Water
Regulations™ and will be discussed subsequentiy in this report.
As discussed previously, recharge to the North Springs collection
area is primaril& frém the north through the north-south trending

fracture systen. Water from the North Springs is of a different

quality than the South Springs or Side Canyon Spring, indicating a

different origin for the water than the Blackhawk formation which
will be disturbed by mining to the south., Therefore, mining
within the Blackhawk formation beneath the southern ridge of Rilda
Canyon should have no impact on the quantity'or quality of the
North Springs. Mine éurfﬁce facilities could impact the North
Springs if the aforementioned spring protection zone is not

maintained.

18



Protection Zones for the North Springs

West Appa Coal Company has committed to take every precaution
to ensure that required protection zones around the North Spriﬁgs
collection afea are maintained. As established by the State of
Utah Départment of Health, the protection zone around a spring is
defined in Section 6.3.4 of the State of Utah Public Drinking

Water Regulations as-follows:

All land at elevations equal to or higher than, and within
1,500 horizontal feet of, the spring source must be protected
against the establishment of concentrated sources of
pollution.

. A11 1land at an elevation 1lower than, and within 100
horizontal feet of, the spring must also be so protected.
The elevation datum to be used is the point of water
collection.

To 1insure that sﬁch protection is available, the water
supplier must either

1. own the protection zone and agree not to locate or
permit concentrated sources of pollution within
it, or

2. if the water supplier does not own the land in
question, he must achieve a land use agreement
with the owner(s) of the land by which the land
-owner agrees not to locate or permit concentrated
sources of pollution within the protection zone.

The Department of Health does make allowance for specially

constructed sewers within the spring protection zone in Section

. 6.3.4.1 of the aforementioned regulations as follows:

19



As described above, no concentrated sources of pollution can
be permitted within spring protection zones, However, 1if
certain precautions are taken, sewer lines may be permitted
at the discretion of the Executive Secretary.

If unavoidable, specially constructed sewer (see Section
6.2.3.4) may be permitted no less than 300 feet from a spring
on all lands equal to, or above, the spring elevation. On

lands below the spring elevation, these facilities may be
permitted to no less than thirty feet from the spring.

All concentrated sources of .pollution associated with the
mine surface facilites (such as drain fields, septic tanks,
chemical and gasoline storage facilities, etc.) will be located at.
elevations lower than and at a distance in excess of 100 feet from
North Springs collection areé. Although the proposed
" administration building and change house (located south of the
North Springs) sits at a higher elevation than the springs and
portions of the building lie within the 300 foot protection radius
for sewer lines outlined above, the building will be designed such
that the sever line exits the building at a point which iS ocutside
of the .300 foot radius from the North Springs area. At all points
at which the sewer line from the building is at a higher elevation
than the North Springs the sewer will be specially constructed in

accordance with Department of Health regulations.

tigation an for Springs
I ted by Mini
As mitigation for the NEWUA springs that will be impacted by
mining, an investigation is underway to determine the potential
for developing a well into alluvial deposits located at the

confluence of alluvial outwash from Bear <Creek Canyon with
20




alluvium of Huntington Creek (See Figure 5). The proposed
location has been discussed_ with officials from the State
.Department of Health to determine‘what.objections they might have
with regard to a well, developed at the-proposed site, serving as
a community water supply. As indicated by Larry Mize of the State
Department of Health, their primary cdncern with the proposed
location is thé proximity of the well to.Huntington Creek (300-400
feet) and the potential of the well becoming contaminated from
this surface water source. Larry Mize indicated that without
additional data due to the proximity of the well to the creek the'
Department of Health would classify the well as an "infiltration
gallery® which wunder current regulations requires full water
quality treatment rather than just chlorination, Howe@er, Larry
Mize also indicated that the DepartmentA of Health has not
concluded that the well cannot serve as a community water supply
without cbmplete treatment. In order to protect the community,
the Department of Health must be convinced with additional data
that Huntington Creek cannot degrade the quality of the well.

Such additional data should include the following information:

1. Grade distribution of alluvial materials at the proposed
well site. Such information would be compared with grade
distributions of materials considered to be good sand
filter type materials for water treatment processes.
Said comparison will be made in order to assess the
filtration or treatment capacity of the alluvium.

2. Aquifer test data in order to compute travel time from
the river to the well.

3. Possibly some die test information.

4y, At least one year worth of water quality data from the
well.

21






Without the above information the State Department of Health

cannot make a more explicit determination on the wéll.

In addition to the above information, West Appa Coal Company
nust be able to demonstrate to the State Departmenﬁ of Health that
required protection 2zones around the well c¢an be secured. As
defined in Section 6.2.3.2 of the State of Utah Public Drinking
Water Regulations, shallow wells must be isolated from

S

concentrated sources of pollution as follows:

a. On all lands equal to or above the operating water level
in the well, the protection zone must extend at least
1,500 feet from the well head.

b. On all lands below the operating water level in the well
the protection zone must extend at least 100 feet beyond
(i.e. downhill) the intersection of the operating water

level elevation with the ground surface, or 1,500 feet
whichever is less. '

¢c. Where necessary to protect the quality of the well water
the Executive Secretary may require that certain shallow

wells be fenced in a manner similar to feneing required
around spring areas.

Concentrated sources of pollution includes such items as septic
tank and drain field systems, ordinary sewer lines, garbage dumps,
pit privies, hazardous waste disposal sites, corrals, feed lots,

ete.

West Appa Coal Company is pursuing agreements with surface

land owners within the above defined protection zones for the well

in order to ensure protection of‘ the well from concentrated
23




sources of pollution. Agreements have been secured or are in the
process of being secured from all 1land owners within the
protection zone with the exception of C.O0.P, 06a1 Development
Company which owns the W 1/2 of the SE 1/4 6? Section 26, T.16S.,
R.TE. C.0.P. Coal Company would like to build homes on this
property in the Bear Creek Canyon bottom. The prOposed home site
is located some 1200 to 1300 feet from the proposed well site, 200
to 300 feet short of the required 1,500-foot protection zone.
Bowever, a current county zoning ordinance prevents the
éonstruction of homes in the Bear Creek Canyon area. Larry Mize
of the State Department of.Health indicated that the Department of
Health will accept the current county zoning_ordinance as proof
that C.0.P. Coal.Company will be unable to impact the well.with
concentrated sources of pbllution' from home sites. Should the
well be installed under this sitﬁatiqn, Subsequent attempts by
C.0.P. Coal Company to have the county zoning ordinance changed
would havé to be blocked with legal action. Although the county
zoning ordinance prevents the construction of homes at the site,
it does not necessarily prevent C.0.P. Coal Company fronm
'developing other concentrated sources of pollution at the site,

such as a corral. This problem must still be resolved 1in

subsequent negotiations.

West Appa Coal Company will proceed as weather permits to
secure required data to prove or disapprove the feasibility of
developing a well at the proposed site for culinary water
purposes, As soon as practical, a core sample of the alluviuq at

24



the proposed site will be obtained and a grain size distribution
of the sample analyzed. Results from this analysis will be
compared with gradations of sand filters used in water treatment
processes. Should these results prove faVorable,.then a test well
will be develcoped to provide the other data requested by the

Department of BHealth as outlined previously.
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A PPENDTIZX A

Water Quality Data
from

Rilda Canyon Springs Area
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